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The Nyando basin in western Kenya is a rich agricultural flood plain 
around Lake Victoria. Nyando is one of the highly populated rural areas 
in East Africa with a population density of more than 400 persons per 
square kilometer. Climate variability limiting agricultural productivity 
and high poverty rates are some of the challenges in the area. About 
half of the population live below the poverty line. HIV prevalence rates 
are equally high with an adult infection rate of about 7.5% leading to a 
high proportion of widow and orphan-headed households, reduced ag-
ricultural productivity and labor shortage. About 81% of the households 
in Nyando experience 1-2 hunger months in a year, while 17% experi-
ence 3-4 hunger months—a period when they are unable to produce 
from their own farms. 
Agriculture is the main source of livelihood. Crops grown include staple 
cereals mainly maize and sorghum, intercropped with legumes such as 
beans and cow peas. Livestock is also an important source of income 
and include local zebu cattle, small ruminants (sheep and goats) and lo-
cal poultry.  
Introduction 
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Climate risks and 
lost opportunities
The Nyando basin sits in a rain shadow, with nearly 65% of the long-
term average annual rainfall of 1200mm expected in the main growing 
season of March - May and the minor season of October - December. 
Average annual rainfall is estimated to be  450mm in the main season 
and 250mm in the minor growing season. There is high variability in 
the expected onset of seasonal rainfall, with long dry spells observed 
at early onset and extreme flooding during late onset events. Analysis 
of the long-term 50-year historical data shows that the onset of rainfall 
appears to have drifted from what farmers perceive is a start, on or 
about mid-February to a true onset on or about mid-March. The prob-
ability of encountering a dry spell of 10 days in the subsequent 30-day 
planting window dramatically declines 6 fold from 0.6 in mid-February 
to 0.1 in mid-March. These dry spell periods reduce the length of the 
main growing season which is 90 to 110 days. Due to limited access to 
timely seasonal forecasts, smallholder farmers continue to manage the 
risk of increased dry spells by growing traditional long season sorghum 
and maize varieties. These are often from own seed stock from left over 
grain. As of 2011, about 95% of the households did not have access to 
improved seeds and fertilizer. Legumes are planted after the onset of 
rains when the risk of water logging is greater, especially in the heavy 
clay black cotton soils of Nyando. 
Crop residues are the main source of feed for local livestock. However, 
because of low yields and forage of poor quality, the farmers are unable 
to bridge dry season feeding resulting in a loss of body condition for 
the local livestock. This in turn reduces livestock rate of growth, mar-
ket value during drought and increases the risk of death when disease 
affects livestock. Given poorly adapted crops and livestock, farmers in 
Nyando have few choices to adapt to the impacts of climate variability. 
In addition, high poverty, labor shortage, less diversified livelihoods 
and land degradation increase the vulnerability of these households to 
climate risks, directly leading to food insecurity. 
Climate-Smart Farming in Nyando 3
N
ya
n
d
o
 M
a
p
Since 2011, the CGIAR Research Program on Climate Change, Agri-
culture and Food Security (CCAFS) is facilitating a partnership around 
collective action in seven villages that integrates a science approach to 
deliver development outcomes in Nyando. The approach is based on a 
climate-smart village (CSV) model, focusing on improving local knowl-
edge of climate risks and variability in seasonal rainfall, dry spells, and 
diseases and pests to inform farming decisions. The goal is to respond 
to climate variability, improve food security and enhance household 
incomes. This is achieved through the participatory testing of resilient 
technologies, training to build the knowledge and capacity to change 
local practices and improve planning for adaptation to changing farm-
ing conditions. Through participatory action research approaches, the 
partnership is facilitating the testing of a portfolio of climate-smart 
agriculture (CSA) interventions, allowing farming households to make 
progressive changes to their crops and cropping patterns as well as 
introducing new resilient livestock breeds. The new livestock breeds 
are able to withstand heat stress, better utilize low quality forage, cope 
with the disease burden, recover from drought with faster compensa-
tory growth, therefore maturing to market weight within a shorter 
period compared to the local breeds. The farming households are able 
to combine these scientific tools and products with changes from adap-
tive management to address climate related risks and build resilience at 
local scales.
Objectives of the field visit
1. To learn how CCAFS is working with farmers, local development             
     partners and government extension officers to test CSA technolo  
     gies and practices, with the aim of boosting farmers’ ability to adapt    
     to climate change, manage risks, build resilience and reduce green   
     house  gas emissions while improving livelihoods and incomes; 
2. To discuss emerging opportunities for scaling up CSA; and 
3. To appreciate the role of gender in food security, including                                
     approaches that empower women and youth.
New partnerships 
for science-based 
solutions
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In the CSVs, groups of farmers have established communal farms with 
the help of agriculture extension officers and researchers. The farms are 
used as demonstration plots for new crop types and varieties. The plots 
also facilitate multiplication and supply of seeds and planting material 
to other farmers in the villages.
In Obinju village, groups of farmers are working with researchers from 
the Kenya Agricultural and Livestock Research Organization (KALRO) to 
multiply CGIAR seeds and planting materials. Over 200 farmers have 
received improved seed varieties of pigeon peas, green grams, beans, 
cassava and maize produced from the 2.5 hectare community farm. The 
farm also demonstrates the use of improved agronomic practices for 
these crops.
CIMMYT has also set-up demonstration plots for maize (KDV-1 variety), 
while ICRISAT has set-up plots for sorghum (Serena and Seredo varieties) 
to offer learning opportunities to the communities on use of improved 
agronomic practices.
Community demonstration 
plots and seed bulking
Sites in Obinju village
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Stress tolerant crop varieties in Obinju plot  
• Pigeon peas - Mbaazi2 and KAT6080 from ICRISAT 
• Cow peas - M66 and KVISAT from ICRISAT
• Green grams - N26 from ICRISAT
• Beans - KATx56, KATx69 and KATB9 from CIAT
• Cassava - MH94/0 va from IITA
• Maize - KDV-1 variety from CIMMYT
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New opportunities for scaling 
out climate-smart agriculture: 
Obinju smart farms
1
In order to address challenges of degraded land, declining land size and 
seasonal rainfall variability, the young farmers in Obinju are testing the 
smart farm concept. The smart farm technologies include greenhouse 
farming of up to one - quarter of a hectare, combined with drip irriga-
tion with the advantage of saving water. The greenhouse is free from 
flooding and drought and offers better control of pests and diseases. 
The production cycle is regular, therefore the harvest can be better 
timed for local markets. Greenhouse farming represents a shift from 
open crop cultivation. Other smart farm  technologies include water 
conservation and management, seed bulking of fodder for livestock and 
horticultural crops.
The initial investment cost of a smart farm is about USD 3,000, with the 
potential to yield approximately four times more over two to three pro-
duction cycles. These farms also serve as demonstration sites for youth 
groups engaged in agriculture. Smart farms require intensive knowledge 
and skills to manage. Therefore, CCAFS  is partnering with the private 
sector              — Magos Farm enterprises — and government extension 
agencies to train youth groups as part of the process of advancing local 
adaptation actions. By linking farmers to credit providers and agro-
dealers, and working with the county government, CCAFS is proposing 
to scale out smart farms throughout the county. 
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STOP:
 
Technologies in the smart farms
 
• Anna F1 tomatoes in the Greenhouse
• Cow peas K80 from ICRISAT 
• Climbing beans from CIAT
• Indigenous Crotolaria vegetables - Mito
• Mini-earth dam with 300,000 litres of             
   water with 1,000 Tilapia fish
• 5 colonized bee hives
• Boma Rhodes pasture 
• Napier grass – local cuttings
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Resilient small livestock (Galla 
goats) and agroforestry: Farmer 
Joshua Omollo
From 2011, CCAFS  through the International Livestock Research Insti-
tute (ILRI), World Neighbors, VI Agroforestry, Kenya’s Ministry of Agricul-
ture, Livestock and Fisheries (MALF) is working to improve productivity 
of small livestock—sheep, goats and poultry.
Joshua Omollo is one of the farmers actively involved in the small 
livestock productivity improvement initiative in Obinju village. On his 
0.1 hectare farm, he has diversified into better adapted cross breeds of 
Galla goats to meet food security and income needs of his household. 
These goats mature and reach market weight faster than the indigenous 
East African goats. Over a two year period Joshua has been able to cross 
breed 20 goats, selling 13 for income and retaining seven for further 
multiplication. He is also one of 16 community-based animal health 
workers recently trained to support other farmers in his village.  
To ensure other farmers in Nyando benefit from better adapted small 
livestock cross breeds, CCAFS in partnership with World Neighbours are 
using the “passing on the gift” model where a farmer receives one Galla 
goat to crossbreed with the small East African indigenous goat. Follow-
ing successful kidding, the farmer is required to give a one year kid to 
a neighbor for purposes of crossbreeding. Upgrading takes between 
six months to two years after which the goats are mature and ready 
for sale. About 60 faster maturing Gala goats are being cross-bred with 
indigenous goat breeds.
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Agroforestry
Apart from the Galla goats, Joshua has planted agroforestry tree species 
on his farm (Grevillea robusta and Gliricidia sepium). Agroforestry and 
land and water management are among the on-farm mitigation inter-
ventions practiced in Nyando. 
Currently, 22 tree nurseries have been established in Nyando. More 
than half of these nurseries are owned by women groups. Over 50,000 
high-quality tree seedlings are produced and sold annually at a cost of 
USD 0.5 each. About 23,500 multipurpose trees have also been planted 
in homesteads and the local community is establishing a two acre dem-
onstration woodlot. These efforts aim to at least ensure each climate-
smart farm meets the government policy to have 10 percent on-farm 
tree cover.
More women are involved in 
keeping small livestock as they 
are less labor intensive to tend 
than cattle. In addition, the 
women have more control over 
income from sale of livestock 
products such as goat milk.
The price of the small 
East African goat is USD 
22 each. Resilient breeds 
can fetch up to USD 55.
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In Kobiero village, farmer Belseba Oyoo is testing drought tolerant 
maize varieties developed by CIMMYT and sorghum from KALRO on 
her 0.4 hectare farm. These cereals have been intercropped with green 
grams developed by ICRISAT. Belseba also practices soil and water 
conservation on her farm, involving terraces and a water pan with a ca-
pacity of 84,000 litres to meet the water needs of crops during the dry 
season. Combining drought tolerant crops with water and soil manage-
ment techniques can extend the growing season by 10-15 days.
Local adaptation action 
linked to changing practices 
and technologies: Farmer 
Belseba Oyoo
Sites in Kobiero village
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Better sheep breeds 
(Red Maasai): Farmer 
Hellen Chore
Farmer Hellen Chore has a 0.5 hectare farm. She has diversified into bet-
ter adapted breeds of small livestock to meet food security and income 
needs of her household. Hellen keeps Red Maasai sheep, set up with the 
help of ILRI researchers. The Red Maasai sheep is reared for meat and is 
preferred due to its faster growth rate, resistance to internal parasites, 
tolerance to trypanosomes, drought and heat stress. The cross breeds of 
Red Maasai sheep are early maturing compared to the local breeds and 
may attract up to three times the price of the local breeds in the local 
markets. The Red Maasai sheep have the potential to replace beef in 
some of the meat markets of five counties in western Kenya.
In order to provide feed of high nutrition to the sheep and other live-
stock, farmer Hellen is conducting trials on sweet potato vines as live-
stock feed. The trials are being carried out jointly by International Potato 
Centre (CIP) and ILRI scientists. In addition, she has a 12,000 litre water 
harvesting pan and has constructed terraces to control soil and water 
movement on her farm. 
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FOKO (CBO): Resource 
Centre
Role of community based organizations (CBOs) in enhancing adaptive 
capacity 
In Nyando, CBOs are helping farmers increase their capacity to adapt to 
climate change through collective action. The CBOs bring together over 
50 mixed farmer and youth groups across 106 villages in Nyando. More 
than 60% of the members are women or youth below the age of 25. 
When CCAFS started working in Nyando in 2011, only 17 groups were 
active with membership from 306 households. Through this initiative, 
the number of groups has more than doubled in the last four years (to 
50) with membership from 1,675 households. 
Currently, three CBOs are active in the initial seven CSVs thereby 
expanding collective action in adoption of agricultural innovations. 
Through the CBOs, members can easily access small loans from rural 
saving schemes that include table banking and revolving funds. 
Role of women and youth groups in the CBOs
Due to high HIV prevalence rates, a significant number of households 
in Nyando are female headed households leading to low productivity 
and labor shortages. CCAFS and partners have facilitated the formation 
and training of women and youth groups on CSA practices and agro-
advisory services that could help improve on-farm decision making.  To 
date more than 1,000 have gone through specialized training on CSA 
tools and technologies and another 740 are now linked to receiving 
agro weather advisories. Through the government programs, it will be 
proposed to extend the training to 10,000 women and youth farmers in 
5 counties.
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Community input supply shop
The resource center along the Kisumu–Kisii highway 
has improved farmers access to high-quality inputs 
at affordable prices, advice, information, and credit. 
Before the resource center was established, farmers in 
upper Nyando would source inputs from as far as 44 
kilometers. This led to low uptake of fertilizer and certi-
fied seed. During that time, most of the CBO members 
procured seed within the group networks and other 
on-farm sources. By setting up an input supply store in 
the community, the number of farmers using local seed 
has reduced by half. With improved prior knowledge of 
the seasonal outlook, many farmers can now purchase 
appropriate seeds and fertilizers for each season.
Climate information services: Maseno University,    
Kenya Meteorological Services and University of    
Reading
CCAFS is working with Maseno University, University 
of Reading and Kenya Meteorological Services to test 
models for developing and delivering seasonal forecast 
and climate services and information. This includes use 
of information communication technologies (ICTs) to 
improve decision making in agriculture. Through Magos 
Farm Enterprises, seasonal forecasts are disseminated 
via mobile telephone, together with agro advisories to 
enable farmers know when and what to plant.
CGIAR Standard Assessment of Mitigation Potential 
and Livelihoods in Smallholder Systems (SAMPLES) 
Project 
CCAFS is supporting work by ILRI, ICRAF and CIFOR 
on measurement of greenhouse gas emissions under 
different farmer practices and systems in the villages. 
Evidence from the project will be used to develop an 
inventory of on-farm mitigation strategies which will be 
used to inform government to develop policy on man-
aging emissions in changing agricultural practices. 
18
Kenya Agricultural and Livestock Research Organiza-
tion (KALRO) Kibos 
KALRO supports crop diversification, specifically 
providing improved varieties of sorghum, pigeon pea, 
cow pea, cassava and sweet potato for evaluation in 
terms of yield, adaptability and farmer preference. 
KALRO also supports training on sustainable land and 
water management, crop husbandry, seed systems 
and post-harvest processing. 
Kisumu County Department of Agriculture, Livestock 
and Fisheries
The county department of Agriculture, Livestock and 
Fisheries offers extension support on sustainable land 
management, crop husbandry and seed systems, 
post-harvest processing, soil and water conservation. 
The department also offers extension support on 
livestock fodder development and capacity building 
on improved livestock management. 
Microfinance Institutions for scaling up CSA - KREP 
Bank
Microfinance institutions are instrumental in scaling 
up of CSA practices through small and short term 
loans which are designed for micro-enterprises, espe-
cially those who do not have conventional collateral. 
To supplement collateral requirements, the loans are 
secured partly by cash and partly by group guaran-
tors (CBOs). 
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Annex 1: Running Order
08:30 – 10:00 hours Transportation from Kisumu to Lower Nyando 
(1.5 hours’ drive)
10:00 – 11:00 hours  Stop 1: Obinju smart farm - Obinju village: New 
opportunities for scaling out climate - smart agriculture: 
Greenhouse farming and bean seed multiplication with youth groups. 
5 minutes’ drive 11:05 – 11:45 hours Stop 2: Farmer Joshua Omollo - 
Obinju village: Local adaptation action linked to changing practices: 
   • Galla goats  breeding units program by ILRI
   • Agroforestry from ICRAF-KALRO interventions
12:00 – 13:00 hours (15 minutes’ drive)  Stop 3: Farmer Hellen Chore 
- Kobiero village: Local adaptation action linked to changing practices 
and technologies:
   • CIP and ILRI sweet potato vine livestock feed trials
   • Red Maasai sheep breeding units program by ILRI
   • Resilient chicken breeds
   • KALRO sorghum trials
   • CIMMYT drought tolerant maize trials
   • Water harvesting structures
13:30 -14:30 hours (30 minutes’ drive)  Stop 4: Lunch at the Foko CBO 
Knowledge Centre in Store Pamba (14:30 -16:00 hours)  
Foko CBO Climate Smart Knowledge Centre
  • Climate services booth - Maseno University, Kenya Meteorological     
     Services and University of Reading
  • Community input supply store
  • Women groups displays
  • KALRO Kibos and CGIAR displays
Reflections and discussions with representatives from women groups, 
youth groups, development partners, local county government, and 
agricultural extension staff, private sector, local micro-finance organi-
zations and CGIAR and KALRO scientists.
16:15 – 17:30 (1 hour 15 minutes’ drive)
Transportation back to the hotel in Kisumu to pick luggage and subse-
quently Kisumu Airport
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